We report on the development of a simple control system which can handle multiple devices through an optical fibre data link. The devices are controlled using a set of DACs through serial data communication via a serial port of a PC. Serial data from the PC get converted to parallel mode using a homemade "serial in parallel out" (SIPO) device at the remote end. The functioning of this to control multiple devices is presented and discussed.
Introduction
In most accelerator laboratories, usually at least one set of power supplies has to be controlled remotely. This requirement is either due to restrictions imposed because of radiation environments or due to high voltage/high magnetic fields etc. A fibre-optically linked communication system is the best choice for such an application. A standard solution is to use the Group3 control system (Website 2), which is a fibre-optically linked distributed control system commercialised by Group3 Technology, New Zealand. In the present case we have developed a much simpler remote communication system which uses the serial port of a PC together with a serial-to-parallel converter coupled by an optical fibre link. In this system there is no PC add-on card and one can do away with the intelligent processor which serves the various devices to be controlled at the remote end. The software as required for this is simple and is very easy to implement.
This system has been developed as a part of a project to control a negative ion source, SNICS (source of negative ions by cesium sputtering, NEC, USA) which forms the major component of a low energy negative ion implanter (see Middleton 1983 , Instruction Manual 1985 . This source sits at a high voltage of −75 kV thereby producing singly charged negative ions which get accelerated to the ground potential with a final energy of 75 keV. It can produce ion beams for all elements which form stable negative ions. It uses accelerated cesium ions striking a cold cathode to produce negative ion beams of the cathode material. Cesium vapour comes from the cesium oven into an enclosed area between the cooled cathode and the heated ionizing surface. Cs + ions are accelerated to the negatively biased cathode, which then sputter M A Sumesh et al negative ions away. A thin layer of cesium condensed on the cathode surface enhances the negative ion production. In general, negative ion beam current is a function of the cathode composition, the cathode potential, the cesium ion flux and cathode temperature. There are six power supplies: one for Cs oven heater, one for cathode voltage, one for extraction voltage, one for ionizer current supply, one for focusing the emergent ion beam and one for applying the source bias. Out of these, the first five are the ones which float at a high negative potential (bias) and need to be controlled remotely with complete electrical isolation. For optimum output (of the beam current) we have to control various parameters such as cathode voltage, cesium oven temperature, ionizer current, extractor voltage, focus voltage etc. The power supplies used for the SNICS have both local and remote programming facilities. The potentiometers mounted on the front panel of the power supply cabinet facilitate local programming, while remote programming is made possible through an analog port on the rear side. The remote control of the power supplies requires an analog voltage of 0-10 V. The outputs of the power supplies are directly proportional to the input voltage at the analog port. In the SNICS controller we are making use of this facility for remote control. The conventional method for communication with this analog port is through an electrical cable. But this is not possible in the case of SNICS control since all power supplies (excepting one, i.e. bias) actually sit in a high voltage enclosure. The present system has primarily been developed because of this.
In the following section, we present a description of the scheme where we have shown how to control both single and multiple power supplies. Implementation of the scheme for SNICS is described after that. The electronics involved and its implementation is presented in the next section which is followed by a section on typical results and conclusions.
Scheme
In this section we explain the basic scheme to control a single power supply by sending serial data from a PC. Figure 1 shows the block diagram of the scheme. The programming voltage required for the remote control of the power supply can be derived from a DAC, with a reference voltage of 10 V. The serial data from the COM-port is used to drive an optical fibre transmitter. An optical fibre carries the serial data from the transmitter to the receiver at the remote end. This serial data need to be now converted into parallel mode for controlling the device. This can be done using a "Serial in parallel out"(SIPO) device followed by a DAC.
To achieve control over more than one power supply at high resolution, one needs to modify the primary system described above, by adding three 8-bit latches (8-bit address latch and 16-bit data latch), at the output of the SIPO (refer figure 2.) Also, through software, one 
